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exceed the total tensile strength of the concrete at its breaking stress. A dif-
ficulty with this type of construction is that the tensile strength of the concrete
is variable and unknown. The general practice is to use 0.5 or 0.6 of 1 per cent
of high elastic limit (50,000 psi or more) steel for concrete having an ultimate
compressive strength of 2,500 psi. This corresponds to a tensile strength for
the concrete equal to about 0.1 the compressive strength. In this type of con-
struction, it is important to limit the maximum as well as the minimum
strength of the concrete.

(/) Size of panels. To avoid cracking, the concrete paving should be poured
in square panels with contraction joints on all sides. Dimensions of 20 to 50 ft
have been adopted variously with about 30 ft as a fair average. With careful
curing of the concrete, and with reinforcement as mentioned in section e, 40 ft
should be amply safe.

(g) Joints. Modern practice leans toward the use of contraction joints on
all sides of the panels, with no through reinforcement and with the surface of
the joint treated to permit free movement due to contraction and expansion.
The type of joint to be adopted varies with the conditions at the site. For
transverse joints (normal to the direction of flow) it is very essential that heav-
ing or settlement of the foundation shall not cause the upstream surface of any
panel to project above the surface of the panel next upstream, since this will
result in a vertical face upon which the water at high velocity can impinge,
resulting in pressure head in the joint
which may be transmitted to the under-
side of the paving and cause uplift.

If the opposite is true (see Fig. 4), i.e.,
if the surface of the downstream panel at
the joint is lower than that of the up-
stream panel, a suction or negative pres-
sure will tend to occur in the joint which,
if transmitted to the underside of the
paving, would increase its stability. This
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FIG. 4.    Type A contraction joint.

step effect, as shown in Figs. 4 and 5, is now standard practice for transverse
joints since it provides for slight differences in settlement or heaving and for
errors in construction.

On good rock foundations, where the chance of heaving or gettlement is nil,
transverse joints of the type shown in Fig. 4 may be used. However, if there
is any uncertainty with regard to the foundation, or if a cutoff as explained
subsequently is required, the joint shown in Fig. 5 is preferred. This type
insures that the surface of any panel will not rise above the surface of the panel
next upstream as long as the cutoff remains intact.

For longitudinal joints, which are parallel to the direction of flow, the item
of unequal settlement, as affected by high velocity* is not so important, and
the joint shown in Fig. 6 is adaptable.

Many other types of joints have been used according to the particular ideas
of the designer. Dowels of round bars or structural steel have been used